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POUR SUITE voir ,a notification de transmission du rapport de recherche Internationale 
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A DONNER 


Demande Internationale n° 

PCT/FR 98/02375 


Date du depot international (jour/mois/annee) 

06/1 1/1998 


{Date de pnorite {la plus ancienne) 
(jour/mois/annee ) 

07/11/1997 


Deposant 

RH0NE-P0ULENC AGRO et al . 



Le present rapport de recherche internationale, etabti par radministration chargee de la recherche Internationale, est transmis au 
deposant conformement a I'article 18. Une copieen est transmise au Bureau international. 



Ce rapport de recherche internationale comprend . 



. feuilles. 



f~X~] II est aussi accompagne d r une copie de chaque document relatif a Tetat de la technique qui y est cite. 



1 . H a ete estime que certaines revendications nepouvaient pas faire 1'objet d'une recherche{voir le cadre 1). 

2. £^ II y a absence d'unite de rinvention(voir le cadre II). 

3. La demande internationale contient la divulgation d'un listage de sequence de nucleotides oud'acides amines et la 

recherche internationale a ete effectuee sur la base du listage de sequence 

|~X~| depose avec la demande internationale 

| | fourni par le deposant separement de la demande internationale 

| | sans etre accompagnee d une declaration selon laquelle il n inclut pas d'elements 
ailant au-dela de la divulgation faite dans la demande internationale telle 
qu elle a ete deposee. 

| | transcrit par radministration 

4. En ce qui concerne le titre.[^j le texte est approuve tel qu "il a ete remise parte deposant. 

| | Le texte a ete etabli par ( administration et a la teneur suivante: 



5. En ce qui concerne I'abrege, 

□ 



le texte est approuve tel qu'ii .1 *wms carle deposant 



le texte (reproduit dans le c*vi-- 
regie 38.2b). Le deposant pe 
d'un mois a compter de la d.;' •• 



etabli par ('administration conformement a ia 
observations a radministration dans un delai 
; ■ ' i:. c resent rapport de recherche internationale. 



6. La figure des dessins a publier avec I'abrege est la suivante; 

Figure n° ? (x) suggeree par le deposant. 

| | parce que le deposant n'a pas suggere de figure. 
f~~] parce que cette figure caractense mieuxl'invention. 



| | Aucune des figures 
n est a publier. 
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A. CLASSEMENT DE L'OBJET DE LA DEMANDE , . . ^ ^ . 

CIB 6 C12N15/82 C07K14/435 C12N15/62 C12Q1/68 A01H5/00 



Selon l a classification Internationale des brevets (CIB) ou a la fois selon la classification nationale et la CIB 

B. DOMAINES SUR LESQUELS LA RECHERCHE A PORTE 

Documentation minimale consultee (systeme de classification suivi des symboles de classement) 

CIB 6 C12N C07K C12Q A01H 



Documentation consultee autre que la documentation minimale dans la mesure ou ces documents relevent des domaines sur lesquels a porte la recherche 



Base de donnees electronique consultee au cours de la recherche Internationale {nom de la base de donnees, et si realisable, termes de recherche utilises) 



C. DOCUMENTS CONSIDERES COMME PERTINENTS 



Categorie 1 


Identification des documents cites, avec, le cas echeant, l indication des passages pertinents 


no. des revendications visees 


A 


FR 2 733 237 A (RHONE POULENC AGROCHIMIE) 


1-30 




25 octobre 1996 






cite dans la demande 






page 4, ligne 20-21; page 8, ligne 16 - 






page 9, ligne 11; revendications 




A 


FEHLBAUM, P., ET AL. : "structure-activity 


1-30 




analysis of thanatin, a 21-residue 






inducible insect defense peptide with 






sequence homology to frog skin 






antimicrobial peptides" 






PROCEEDINGS OF THE NATIONAL ACADEMY OF 






SCIENCES OF THE USA, 






vol. 93, fevrier 1996, pages 1221-1225, 






XP002071913 






voir le document en entier 






-/-- 





suite du cadre C pour la tin de la liste des documents 



Les documents de families de brevets sont indiques en annexe 



Categories speciaiesde documents cites: 

"A" document defimssant letat general de la technique, non 
considere comme particulierement pertinent 

"E" document anterieur, mais publie a la date de depot international 
ou apres cetle date 

"L" document pouvant jeter un doute sur une revendication de 
pnorite ou cite pour determiner la date de publication d une 
autre citation ou pour une raison speciale (telle qu indiquee) 

"O 1 ' document se referant a une divulgation orale, a un usage, a 
une exposition ou tous autres moyens 

"P" document publie avant la date de depot international, mais 
posteneurement a la date de pnorrte revendiquee 



'T" document utterieur publie apres la date de depot international ou la 
date de pnorite et n'appartenenant pas a l etat de la 
technique pertinent, mais cite pour comprendre le pnncipe 
ou la theone constituant la base de l invention 

"X" document particulierement pertinent; linven tion revendiquee ne peut 
etre consideree comme nouvelle ou comme impliquant une activite 
inventive par rapport au document considere isolement 

"Y" document particulierement pertinent; l inven tion revendiquee 

ne peut etre consideree comme impliquant une activite inventive 
lorsque le document est associe a un ou plusieurs autres 
documents de meme nature, cette combinaison etant evidente 
pour une personne du metier 

"&" document qui fait partie de la meme famille de brevets 



Date a laquelle la recherche Internationale a ete effectivement achevee 

18 fevrier 1999 


Date d'expedition du present rapport de recherche Internationale 

25/02/1999 


Nom et adresse postale de ladministration chargee de ta recherche Internationale 
Office Europeen des Brevets. P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. <+31-70> 340-2040. Tx. 31 651 epo nl. 
Fax: (^31-70) 340-3016 


Fonctionnaire autorise 

Holtorf, S 
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C.(suite) DOCUMENTS CONSIOERES COMME PERTINENTS 



Cat eg one 


* Identification des documents cites, avec.ie cas echeant. I'indicationdes passages pertinents 


no. des revendications visees 


A 


FR 2 732 345 A (RHONE POULENC AGROCHIMIE) 
4 octobre 1996 

voir page 5, ligne 15 - ligne 21 


1-30 


A 
ft 


C.r U /yo ool ft V IN/A 1 IWol ftbKUDlU KLo ) 

1 octobre 1997 

page 6, ligne 8-20; examples, 
revendications 


l - 30 


A 


WO 90 14098 A (PLANT GENETIC SYSTEMS NV) 

9Q nnwamKro 1 QQA 

noveniijre l^^u 
page 3, page 6, ligne 5 -18; page 6, ligne 
34 - page 7, ligne9; examples, 
revendications 


1-30 


A 


FEHLBAUM P ET AL: "INSECT IMMUNITY" 

JOURNAL OF BIOLOGICAL CHEMISTRY, 

vol. 269, no. 52, 30 decembre 1994, pages 

33159-33163, XP002061373 

voir le document en entier 


1-30 
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Date de 
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publication 


famine de brevet(s) 


publication 



FR 2733237 



25-10-1996 



AUCUN 



TP 

r rc 




A 
M 


C\A— 1 0— 1 QQA 


Ann in 








EP 


0798381 


A 


01-10-1997 


jp 


9252779 


A 


30-09-1997 










jp 


10028487 


A 


03-02-1998 










CA 


2198920 


A 


26-09-1997 


WO 


9014098 


A 


29-11-1990 


AU 


5662990 


A 


18-12-1990 
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Reference du dossier du deposant ou du mandate ire 
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NOTIFICATION IMPORTANTE 


Demande Internationale no 
PCT/FR98/02375 


Date du depot international (jour/mois/annee) 

06 novembre 1998 (06.11.98) 



1. Les renseignements suivants etaient en re gist res en ce qui concerne: 
[ X| le deposant | | I'inventeur [ | lemandataire | | le representant commun 


Nom et adresse 

RHONE-POULENC AGRO 
14-20, rue Pierre Baizet 
F-69009 Lyon 
FRANCE 


Nationality (nom de I'Etat) 
FR 


Domicile (nom de I'Etat) 
FR 


no de telephone 


no de telecopieur 


no de teleimprimeur 


2. Le Bureau international notifie au deposant que le changement indique < 
| | la personne | X| le nom X I'adresse [ 


;i-apres a ete en registry en ce qui concerne: 
| la nationality | | le domicile 


Nom et adresse 

AVENTIS CROPSCIENCE S.A. 
55, avenue Rene Cassin 
F-69009 Lyon 
FRANCE 


Nationality (nom de I'Etat) 
FR 


Domicile (nom de I'Etat) 
FR 


no de telephone 


no de telecopieur 


no de teleimprimeur 


3. Observations complementaires, le cas echeant: 


4. Une copie de cette notification a ete envoyee: 
| X | a ('office recepteur | | aux offices designes concernes 
| | a I'administration chargee de la recherche internationale | X | aux offices elus concernes 
| X | a I'administration chargee de I'examen preliminaire international | | autre destinataire: 



Bureau international de I'OMPI 


Fonctionnaire autorise: 


34, chemin des Colombettes 


A. Karkachi 


1211 Geneve 20, Suisse 


no de telecopieur (41-22) 740.14.35 


no de telephone (41-22) 338.83.38 
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PCT 

NOTIFICATION DE L'ENREGISTREMENT 
D'UN CHANGEMENT 

(r£gle92bis.1 et 
instruction administrative 422 du PCT) 



Date <f expedition (jour/mois/annee) 
13 mars 2000(13.03.00) 



Destinataire: 



TETAZ, Franck 
Aventis Cropscience S.A. 
Boite postale 9163 
F-69263 Lyon Cedex 09 
FRANCE 



Reference du dossier du deposant ou du mandataire 
PH 97073 



NOTIFICATION IMPORTANTE 



Demande Internationale no 
PCT/FR98/02375 



Date du depot international Gour/mois/annee) 
06 novembre*1998 (06 A 1.98) 



1. Les renseignements suivants etaient enregistres en ce qui concerne: ' . r ..• ■ • — 

□ le deposant Q n nven teur [*] le mandataire ^ le repr 6 sentant oommun 

Norn et adresse 

TETAZ, Franck 
Rh£ne-Poulenc Agro - DPI 
Boite postale 9163 
F-69263 Lyon Cedex 09 
FRANCE 



2 Le Bureau international notifie au deposant que le changement indique ci-apres a ete enregistre 



1 Nationajfte (nom de TEtat) I 


Domicile (nom de I'Etat) 1 


no de telephone 




+33-4-72-85-25-92 




no de telecopieur , 




+33-4-72-85-28-43 




no de teleimprimeur 1 



personne 



lenom [ | I'adresse 



en ce qui concerne: 



Nom et adresse 

TETAZ, Franck 
Avjentis CropScience S.A. 
Boite postale 9163 
F-69263 Lyon Cedex 09 
FRANCE 



I I la nationality le domicile 

Nationality (nom de I'Etat) I Domicile (nom de I'Etat) 



3. Observations complementaires, le cas echeant: 



no de telephone 

+33-4-72-85-26-36 



no de telecopieur 

+33-4-72-85-28-43 



no de teleimprimeur 



4. Une copie de cette notification a ete envoyee: 

Ha ('office recepteur I I „. . . 

. I | aux offices designes concernes 

LJ a l-administration chargee de la recherche Internationale [x] aux offices elus concernes 

[XJ a ('administration chargee de I'examen preliminaire international [~] autre destinataire: 



Bureau international d I'OMPI 
34, chemin des Colombettes 
1211 G neve20, Suiss 

no de telecopieur (41-22) 740.1 4.35 
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A, Karkachi 

no de telephone (41-22) 338.83.38 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
PH 97073 


mo niDTurD Ar-nr**i ^ ee Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPE A/4 1 6) 


International application No. 

PCT/FR98/02375 


International filing date (day/month/year) 
06 November 1998 (06.1 1.98) 


Priority date {day/month/year) 

07 November 1 997 (07. 1 1 .97) 



International Patent Classification (IPC) or national classification and LPC 



C12N 15/82 




Applicant 



AVENTIS CROPSCIENCE S.A. 



This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



_ sheets, including this cover sheet. 



□ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



I 


12SJ 


II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


IEI 


VIII 





Date of submission of the demand 

02 June 1999 (02.06.99) 


Date of completion of this report 

09 March 2000 (09.03.2000) 


Name and mailing address of the IPEA/EP 
Facsimile No. 


Authorized officer 
Telephone No. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



lational application No. 

PCT/FR98/02375 



I. Basis f the rep rt 



1 . This report has been drawn on the basis of {Replacement sheets which have been furnished to the receiving Office in response to an invitation 
under Article 14 are referred to in this report as "originally filed" and are not annexed to the report since they do not contain amendments.): 

[ | the international application as originally filed. 

the description, pages 1-12 f as originally filed, 

pages , filed with the demand, 

pages , filed with the letter of 

pages , filed with the letter of 



^ the claims, 



Nos. 
Nos. 
Nos. 
Nos. 
Nos. 



1-30 



, as originally filed, 

, as amended under Article 19, 

, filed with the demand, 

, filed with the letter of 

, filed with the letter of 



the drawings, 



sheets/fig , 
sheets/fig 
sheets/fig 
sheets/fig . 



1/2-2/2 



, as originally filed, 
, filed with the demand, 
, filed with the letter of 
, filed with the letter of 



2. The amendments have resulted in the cancellation of: 

1 1 the description, pages 

1 1 the claims, Nos. 



I I the drawings, sheets/fig 



3 I 1 This report has been established as if (some of) the amendments had not been made, since they have been considered 
1 — 1 to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 



4. Additional observations, if necessary: 
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"^^^fiational application No. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-30 



1-30 



1-30 



YES 
NO 
YES 
NO 

YES 
NO 



2. Citations and explanations 

Reference is made to the following documents: 

Dl: Proceedings of the National Academy of Sciences 
of the USA, Vol. 93, 1996, pages 1221-1225 

D2: EP 0 798 381 

- Document Dl concerns the synthesis by Psodius 
maculiventris of a peptide with 21 radicals in response 
to a bacterial attack. The isolated and purified 
peptide called thanatin has bactericidal and fungicidal 
activity. The determination of its sequence in amino 
acids (Fig. 1, page 1222) has enabled the synthesis of 
derivatives with variable effective spectra (Table 2, 
page 1224) . 

- Document D2 concerns the possibility of obtaining a 
plant which is resistant to fungal or bacterial 
diseases. This is achieved by introducing a gene 
thereinto, in this case that of_ Sarcotoxin from an 
insect (diptera) , coding for a peptide which is capable 
of conferring said type of resistance. In order for 
this gene to be correctly expressed and the peptide to 
be produced in the plant, it is proposed that it be 
fused to the signal peptide of the PR-la tobacco gene 



Form PCT/tPEA/409 (Box V) (January 1994) 
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itional application No. 
PCT/FR 98/02375 



(Fig. 1) and that the expression of this chimeric gene 
be placed under the control of regulatory functional 
regions (promoter at 5' and terminator at 3') in the 
plant (Example 1, pages 6-7) . The cloning of this 
expression cassette in a vector comprising a marker 
(Example 2, page 8) enables the transformation of plant 
cells and the selection of transf ormants (Example 3, 
page 8) . The transgenic plants and their progenia 
effectively have an anti-fungal and/or anti-bacterial 
resistance (Examples 5-10, pages 9-11) . 

1 ) Novelty : 

Claims 1-30 fulfil the requirements of PCT Article 33(2). 

2 ) Inventive step : 

However, Claims 1-30 do not fulfil the requirements of PCT 
Article 33(3) as the subject matter of these claims does 
not appear to involve an inventive step: 

- The problem that the present invention aims to solve, 
as in the closest prior art, D2, can therefore be 
considered to be that of obtaining plants with new 
resistance spectra to bacterial and fungal diseases. 

- The solution to this problem proposed in the present 
application is that of using thanatin, an antibacterial 
peptide from the insect Psodius maculiventris . 

- As the purified native thanatin and its amino acid 
sequence are available (document Dl) , obtaining 
sequences coding this peptide (Claims 1-4) cannot be 
considered to involve an inventive step; it is standard 
practice for a person skilled in the art to synthesise 
corresponding nucleotide fragments by choosing, for 
example, the codons preferentially used in the plant to 
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be transformed. Another strategy would be that of 
synthesising specific antibodies and using them to 
identify the gene coding for the native peptide from a 
P. maculiventris genome bank. 

Moreover, the fusion of said sequences to signal 
sequences, particularly that of the PR-la tobacco gene, or 
regulatory sequences (Claims 5-9 and 13-15) , the 
corresponding fusion proteins (Claims 10-12) , the cloning 
of said sequences in vectors (Claims 16-18) and their 
transformation in plants which have been made resistant 
(Claims 19-30) are described in D2 for the sequences 
coding for Sarcotoxin. Minor technical modifications, such 
as the use of a virus as the cloning or expression vector 
(Claim 17) are considered to be standard practice for a 
person skilled in the art and cannot serve as the grounds 
for an inventive step. 

- In the absence of any indication that one of the 
features of Claims 1-30 causes an effect which is 
unexpected and advantageous for the entire scope of the 
Claims, no inventive step can be recognised. 
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VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 

Contrary to the requirements of PCT Rule 5.1 (a) (ii) , the 
description does not outline the relevant prior art 
disclosed in documents Dl and D2 and does not cite these 
documents - 
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VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

1) The term "thanatin" used to define the sequence of 
independent Claim 1 is not clear and causes 
confusion (PCT Article 6) : Dl, the first document to 
identify thanatin, gives this name to the peptide 
with 21 radicals which was isolated in P. 
maculiventris and which corresponds to sequence SEQ 
ID NO 2 (Claim 4) . However, in the present 
application (Description; page 2, lines 16-27) f the 
term "thanatin" designates a family of peptides. 
Moreover, Dl discloses that the peptide 111C which 
corresponds to the sequence SEQ ID NO 1 of Claim 3 
is practically deprived of antimicrobial activity 
(Table 2, page 1224). As formulated, the subject 
matter of Claim 3 does not correspond to the 
technical problem defined for the present invention. 
Thus, it appears that Claims 1 and 3 do not contain 
all the technical features essential to the 
definition of the invention (PCT Article 6 in 
combination with PCT Rule 6.3(b)). 

2) The use of the term "homologous 11 in Claims 3, 4, and 
8 .causes the scope of said claims to be vague (PCT 
Article 6) . Furthermore, as stated in Box VIII, 
point 1, Dl clearly shows that minor modifications 
in the sequences of thanatin cause major 
consequences in their fungal and bactericidal 
activity (Table 2, page 1224) . Therefore this 
wording may cover peptides which do not solve the 
problem posed. 

3) For purposes of clarity and conciseness (PCT Article 
6) , it is recommended that the fusion proteins of 
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Claims 10-12 be defined using the sequences of 
Claims 6, 7 and 9 which code for them. 

4) The term "efficient quantity" used in the definition 
of Claim 19 appears to be arbitrary and vague (PCT 
Article 6) . 

5) It should be noted that a feature introduced by the 
word "in particular" (Claims 13 and 28) is not taken 
into consideration for the definition of the scope 
of the invention. 
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REQUEST 



The undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty. 



PCT/FR 98/02,375 
Imcrnadona) Application No 



International Filing Date 



Name f receiving Office and "PCT International Application*' 
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international preliminary examination and/or containing rectifications made before this Authority (see Rule 70.16 and 




Instruction 607 of PCT Administrative Instructions). 




These annexes consist of a total of sheets. 


3. 


This report contains indications relating to the following items: 








Basis of the report 




II 


□ 


Priority 




111 


□ 


Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 




IV 


□ 


Lack of unity of invention 




V 




Reasoned statement according to Article 35(2) with regard to novelty, inventive step or industrial applicability; 








citations and explanations supporting such statement 




VI 


□ 


Certain documents cited 




VII 




Certain defects in the international application 




VIII 




Certain observations on the international application 



Date of submission of the demand 
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Date of completion of this report 
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International application No. PCT/FR98/02375 



I. Basis fther port 

1 . This report has been drawn up on the basis of the following elements (the replacement sheets received 
by the receiving office in response to an invitation according to Article 14 are considered in the present 
report as "originally filed" and are not annexed to the report as they contain no amendments.): 

Descripti n, pages: 

1-12 as originally filed 

Claims, No.: 

1 -30 as originally filed 

Drawings, sheets: 

1/2-2/2 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ The present report has been established as if (some of) the amendments had not been made, since 

they have been considered to go beyond the disclosure as filed, as indicated as follows (Rule 
70.2(c)): 

4. Additional observations, if necessary: 
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V. Reas n d stat m nt und r Articl 35(2) with regard t nov Ity, inventiv st p r industrial 
applicability; citati ns and xplanations supp rting such stat ment 

1 . Statement 



Novelty 


Yes: 


Claims 


1-30 




No: 


Claims 




Inventive Step 


Yes: 


Claims 




No: 


Claims 


1-30 


Industrial Applicability 


Yes: 


Claims 


1-30 




No: 


Claims 





2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations in the international application 

The following observations on the clarity of the claims, descriptions, and drawings or on the question whether 
the claims are fully supported by the description, are made: 

see separate sheet 
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Regarding point V 

Reasoned statement according to Rule 66.2(a) (ii) 
regarding novelty, the inventive step and the 
possibility of industrial application; citations and 
explanations in support of this statement 

Reference is made to the following documents: 

Dl: Proceedings of the National Academy of 
Sciences of the USA 
volume. 93, 1996, p 1221-1225 

D2: EP 0 798 381 

- Document Dl relates to the synthesis, by Podisus 
maculiventris, of a peptide of 21 residues in response 
to a bacterial-type attack. The isolated and purified 
peptide, called thanatin, exhibits bactericidal and 
fungicidal activity. The determination of its amino 
acid sequence (Fig. 1, p. 1222) has allowed the 
synthesis of derivatives exhibiting variable activity 
spectra (Table 2, p. 1224) . 

- Document D2 reports the possibility of obtaining a 
plant resistant to fungal or bacterial pathogens. This 
is carried out by introducing therein a gene, in this 
case that for Sarcotoxin derived from an insect 
(dipteran) , encoding a peptide capable of conferring 
this type of resistance. For this gene to be correctly 
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expressed and the peptide produced in the plant, it is 
proposed to fuse it with the signal peptide of the 
tobacco PR-la gene (Fig. 1) and to place the expression 
of this chimeric gene under the control of regulatory 
regions (promoter in 5' and terminator in 3' ) which are 
functional inthe plant (Example 1, p. 6-7). The 
cloning of this expression cassette in a vector 
comprising a marker (Example 2, p. 8) allows the 
transformation of plant cells and the selection of the 
transformants (Example 3, p. 8) . The transgenic plants 
and their progenies effectively exhibit antifungal 
and/or antibacterial resistance (Examples 5 to 10, 
p. 9-11) . 

1) Novelty : 

Claims 1 to 30 satisfy the requirements of novelty set 
out in Article 33.2 PCT. 



2) Inventive step : 

On the other hand, claims 1 to 30 do not satisfy the 
requirements set but in Article 33.3 PCT because the 
subject matter of these claims does not appear to 
involve an inventive step: 

- the technical problem which the present invention 
proposes to solve, like the closest state of the art 
D2, can be viewed in the production of plants 
exhibiting new spectra of resistance to bacterial and 
fungal pathogens. 
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- The solution provided in the present application is 
the use of thanatin r an antibacterial peptide derived 
from the insect Psodius maculiventris . 

- Purified native thanatin and its amino acid sequence 
being available (Document Dl), the production of 
sequences encoding this peptide (claims 1 to 4) cannot 
be considered to involve an inventive step: it is part 
of the routine for persons skilled in the art to 
synthesize corresponding nucleotide fragments by. 
choosing, for example, the codons preferably used in 
the plant to be transformed. Another strategy would be 
to synthesize specific antibodies and to use them to 
identify, from a genomic P. maculiventris library, the 
gene encoding the native peptide. 

Moreover, the fusion of these sequences with signal 
sequences - in particular that of the tobacco PR-la 
gene- or regulatory sequences (claims 5 to 9 and 13 to 
15), the corresponding fusion proteins (claims 10 to 
12), the cloning of these sequences into vectors 
(claims 16 to 18) and their transformation in plants 
made resistant (claims 19 to 30) are described in D2 
for the sequences encoding Sarcotoxin. Minor technical 
modifications, such as the use of a virus as cloning or 
expression vector (claim 17), are considered as routine 
measures for persons skilled in the art and cannot 
serve as a basis for an inventive approach. 

- In the absence of any indication that one of the 
characteristics of claims 1 to 30 brings about an 
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unexpected and advantageous effect for the entire scope 
of the claims, no inventive step can be recognized. 

Regarding point VII 

Irregularities in the International application 

Contrary to what is required by Rule 5.1 a) ii) PCT, 
the description does not indicate the relevant prior 
state of the art disclosed in Documents Dl and D2 and 
does not cite these documents. 

Regarding point VIII 

Observations relating to the International application 

1) The term "thanatin" used to define the sequence of 
the independant claim 1 is not very clear and causes 
confusions (Article 6 PCT) : Dl, which is the first to 
identify thanatin, dedicated this name to the peptide 
of 21 residues isolated from P. maculiventris and 
corresponding to the sequence SEQ ID NO 2 (claim 4) . On 
the other hand, in the present application 
(description; p. 2, 1. 16-27), the term "thanatin" 
designates a family of peptides. Moreover, Dl shows 
that the peptide I11C corresponding to the sequence 
SEQ ID NO 1 of claim 3 is practically free of 
antimicrobial activity (Table 2, p. 1224) . As 
formulated, the subject matter of claim 3 does not 
therefore address the technical problem defined for the 
Form PCT/Separate sheet/409 (sheet 4) (EPO-Apra 1997) 
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present invention. Thus, it appears that claims 1 and 3 
do not contain all the technical characteristics 
essential for the definition of the invention 
(Article 6 PCT in combination with Rule 6.3 b) PCT) . 

2) The use of the term "homologous" in claims 3, 4 
and 8 makes the scope of these claims vague (Article 6 
PCT) . Furthermore, as mentioned in point VIII-1, Dl 
shows clearly that minor modifications in the thanatin 
sequence causes major consequences at the level of 
their fungal and bactericidal activity (Table 2, p. 
1224) . This wording therefore risks covering peptides 
which are not solutions to the problem posed. 

3) For the purpose of clarity and conciseness 
(Article 6 PCT) , it is recommended to define the fusion 
proteins of claims 10 to 12 by means of the sequences 
of claims 6, 1 and 9 which encode them. 

4) The expression "effective quantity" used in the 
definition of claim 19 appears arbitrary and vague 
(Article 6 PCT) . 

5) It should be noted that a characteristic introduced 
by the expression "in particular" (claims 13 and 28) is 
not taken into consideration for the definition of the 
scope of the invention. 
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Reference du dossier du deposant ou du 
mandataire 

PH 97073 
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POUR SUITE A DONNER preliminaire international (formulaire PCT/IPEA/416) 


Demande Internationale n° 
PCT/FR98/02375 
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07/11/1997 
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1 . Le present rapport d'examen preliminaire international, etabli par I'administaration chargee de I'examen preliminaire 
international, esttransmis au deposant conformement a ('article 36. 

2. Ce RAPPORT comprend 7 feuilles, y compris la presente feuille de couverture. 

□ tt est accompagne d'ANNEXES, c'est-a-dire de feuilles de la description, des revendications ou des dessins qui ont 
ete modifiees et qui servent de base au present rapport ou de feuilles contenant des rectifications faites aupres de 
('administration chargee de I'examen preliminaire international (voir la regie 70.16 et ('instruction 607 des Instructions 
administratives du PCT). 

Ces annexes comprennent feuilles. 



3. Le present rapport contient des indications relatives aux points suivants: 
I S Base du rapport 



li 


□ 


Priorite 


III 


□ 


Absence de formulation d'opinion quant a la nouveaute, I'activite inventive et la possibility 
d'application industrielle 


IV 


□ 


Absence d'unite de ('invention 


V 




Declaration motivee selon ('article 35(2) quant a la nouveaute, I'activite inventive et la possibility 
d'application industrielle; citations et explications a t'appui de cette declaration 


VI 


□ 


Certains documents cites 


Vli 




Irregularis dans la demande internationale 


VIII 


IS 


Observations relatives a la demande internationale 
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I. Base du rapport 

1 . Ce rapport a ete redige sur la base des elements ci-apres (fes feuiiles de remp/acement qui ont ete remises a 
I'office recepteur en reponse a une invitation faite conformement a I'article 14 sont considerees, dans le present 
rapport, comme "initialement deposees" et ne sont pas jointes en annexe au rapport puisqu'elles ne contiennent 
pas de modifications.) : 

Description, pages: 

1-12 version initiale 

Revendications, N°: 

1-30 version initiale 

Dessins, feuiiles: 

1/2-2/2 version initiale 

2. Les modifications ont entraine I'annuiation : 

□ de la description, pages : 

□ des revendications, n os : 

□ des dessins, feuiiles : 

3. □ Le present rapport a ete formule abstraction faite (de certaines) des modifications, qui ont ete considerees 

comme allant au-dela de ('expose de Tinvention tel qu'il a ete depose, comme il est indique ci-apres 
(regie 70.2(c)) : 

4. Observations complementaires, le cas echeant : 
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V. D claration motivee s Ion I'articl 35(2) quant a la nouveaut I'activite inv ntiv et la possibilite 
dapplication industriell ; citations t xplications a I'appui d c tt declaration 



1 



Declaration 



Nouveaute 



Oui : 
Non 



Revendications 
Revendications 



1-30 



Activite inventive 



Oui 



Revendications 



Non : Revendications 1-30 

Possibilite d'application industrielle Oui : Revendications 1-30 

Non : Revendications 

2. Citations et explications 
voir feuille separee 

VII. Irregularites dans la demande Internationale 

Les irregularites suivantes, concemant la forme ou le contenu de la demande intemationale, ont ete constatees : 
voir feuille separee 

VIII. Observations relatives a la demande intemationale 

Les observations suivantes sont faites au sujet de la clarte des revendications, de la description et des dessins 
et de la question de savoir si les revendications se fondent entierement sur la description : 

voir feuille separee 
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Concernant le point V 

Declaration motivee selon la regie 66.2(a)(ii) quant a la nouveaute, I'activite 
inventive et la possibility d'application industrielle; citations et explications a 
I'appui de cette declaration 

II est fait reference aux documents suivants: 

D1 : Proceedings of the National Academy of Sciences of the USA 

vol. 93, 1996, p 1221-1225 
D2: EP 0 798 381 

- Le document D1 rapporte la synthese par Podisus maculiventris d'un peptide de 21 
residus en reponse a une agression de type bacterienne. Le peptide isole et purifie, 
appele thanatine, presente une activite bactericide et fongicide. La determination de sa 
sequence en acides amines (Fig. 1, p 1222) a perm is la synthese de derives 
presentant des spectres d'action variables (Table 2, p 1224). 

- Le document D2 relate la possibility d'obtenir une plante resistante a des pathogenes 
fongiques ou bacteriens. Ceci est realise en y introduisant un gene, en I'occurrence 
celui de la Sarcotoxine issu d'un insecte (diptere), codant un peptide capable de 
conferer ce type de resistances. Afin que ce gene soit correctement exprime et le 
peptide produit chez la plante, il est propose de le fusionner au peptide signal du gene 
PR-1a du tabac (Fig. 1) et de placer I'expression de ce gene chimerique sous le 
controle de regions regulatrices (promoteur en 5' et terminateur en 3') fonctionnelles 
chez la plante (exemple 1 , p 6-7). Le clonage de cette cassette d'expression dans un 
vecteur comprenant un marqueur (exemple 2, p 8) permet la transformation de cellules 
vegetales et la selection des transformants (exemple 3, p 8). Les plantes transgeniques 
et leurs progenies presentent effectivement une resistance antifongique et/ou 
antibacterienne (exemples 5 a 10, p 9-1 1). 

1) Nouveaute : 

Les revendications 1 a 30 satisfont aux exigences de nouveaute enoncees a rArticle 
33.2 PCT. 
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2) Activite inventive : 

En revanche, les revendications 1 a 30 ne satisfont pas aux exigences enoncees a 
I'Article 33.3 PCT car I'objet de ces revendications ne semble pas faire appel a une 
activite inventive: 

- Le probleme technique que se propose de resoudre la presente invention, comme 
I'etat de la technique le plus proche D2, peut etre vu dans I'obtention de plantes 
presentant de nouveaux spectres de resistance aux pathogenes bacteriens et 
fongiques. 

- La solution apportee dans la presente demande est I'utilisation de la thanatine, un 
peptide antibacterien issu de I'insecte Psodius maculiventris. 

- La thanatine native purifiee et sa sequence en acides amines etant disponibles 
(Document D1), I'obtention de sequences codant ce peptide (revendications 1 a 4) ne 
peut etre consideree comme impliquant une activite inventive: il releve de la routine 
pour Thomme du metier de synthetiser des fragments nucleotidiques correspondants, 
en choisissant par exemple les codons utilises preferentiellement dans la plante a 
transformer. Une autre strategie serait de synthetiser des anticorps specifiques et de 
les utiliser pour identifier, a partir d'une banque genomique de P. maculiventris, le 
gene codant le peptide natif. 

Par ailleurs, la fusion de ces sequences a des sequences signal -en particulier celle du 
gene PR-1a du tabac- ou regulatrices (revendications 5 a 9 et 13 a 15), les proteines 
de fusion correspondantes (revendications 10 a 12), le clonage de ces sequences dans 
des vecteurs (revendications 16 a 18) et leur transformation dans des plantes rendues 
resistantes (revendications 19 a 30) sont decrits dans D2 pour les sequences codant la 
Sarcotoxine. Des modifications techniques mineures, telle que I'utilisation d'un virus 
comme vecteur de clonage ou d'expression (revendication 17), sont considerees 
comme des mesures de routine pour Thomme du metier et ne peuvent pas servir de 
base pour une demarche inventive. 

- En I'absence de toute indication que Tune des caracteristiques des revendications 1 a 
30 entraine un effet inattendu et avantageux pour I'etendue entiere des revendications, 
aucune activite inventive ne peut etre reconnue. 

Concernant le point VH 

Irregularites dans la demande intemationale 
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Contrairement a ce qu'exige la regie 5.1 a) ii) PCT, la description n'indique pas I'etat de 
la technique anterieure pertinent expose dans les documents D1 et D2 et ne cite pas 
ces documents. 

Concernant le point VHI 

Observations relatives a la demande internationale 

1) Le terme "thanatine" utilise pour definir la sequence de la revendication 
independante 1 est tres peu clair et entrafne des confusions (Article 6 PCT): D1, qui est 
le premier a identifier la thanatine, dedie ce nom au peptide de 21 residus isole chez P. 
maculiventris et correspondant a la sequence SEQ ID NO 2 (revendication 4). En 
revanche, dans la presente demande (Description; p 2, 1 16-27), le terme "thanatine" 
designe une famille de peptides. Par ailleurs, D1 montre que le peptide 11 1C 
correspondant a la sequence SEQ ID NO 1 de la revendication 3 est pratiquement 
depourvue d'activite antimicrobienne (Table 2, p 1224). Tel que formule, I'objet de la 
revendication 3 ne repond done pas au probleme technique defini pour la presente 
invention. Ainsi, il apparaTt que les revendications 1 et 3 ne contiennent pas toutes les 
caracteristiques techniques essentielles a la definition de Pinvention (Article 6 PCT en 
combinaison avec la Regie 6.3 b) PCT). 

2) [.'utilisation du terme "homologue" dans les revendications 3, 4 et 8 rend i'etendue 
de ces revendications vague (Article 6 PCT). De plus, comme evoque au point VIII-1, 
D1 montre clairement que des modifications mineures dans la sequences de la 
thanatine entraTne des consequences majeures au niveau de leur activite fongique et 
bactericide (Table 2 , p 1224). Cette formulation risque done de couvrir des peptides 
qui ne sont pas des solutions au probleme pose. 

3) Dans un but de clarte et de concision (Article 6 PCT), il est recommande de definir 
les proteines de fusion des revendications 10 a 12 grace aux sequences des 
revendications 6, 7 et 9 qui les codent. 

4) (.'expression "quantite efficace" utilisee dans la definition de la revendication 19 
apparaTt comme arbitraire et vague (Article 6 PCT). 
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5) II est a noter qu'une caracteristique introduite par I'expression "en particulier" 
(revendications 13 et 28) n'est pas prise en consideration pour la definition de I'etendue 
de ('invention. 
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